Systemic inflammation correlates with increased expression of skeletal muscle ubiquitin but not uncoupling proteins in cancer cachexia.
Muscle wasting in experimental cancer cachexia has been associated with increased ubiquitin proteasome proteolytic system activity and increased uncoupling protein (UCP) expression. Increased ubiquitin proteasome pathway activity has also been found in gastric, but not lung, cancer patients. It therefore remains unclear in which patients modulation of this proteolytic system could be a therapeutic target. We investigated markers of systemic inflammation, hypermetabolism and expression of ubiquitin and uncoupling proteins 2 and 3 in muscle of pancreatic cancer patients. Rectus abdominis muscle was sampled from 15 weight-losing pancreatic cancer patients and 11 controls. UCP2 and 3, and ubiquitin mRNA expression were measured by Northern blots and UCP3 protein by Western blotting. Resting energy expenditure and plasma IL-6, sTNF-R and C-reactive protein (CRP) were also measured. Cancer patients had lost 18% of pre-illness stable weight, but were not significantly hypermetabolic compared with controls. IL-6, sTNF-R and CRP levels and ubiquitin 2.4 kb, but not 1.2 kb, mRNA expression were increased in cancer patients. UCP-2 and 3 mRNA and UCP-3 protein were similar in both groups. Weight loss correlated with systemic inflammation and ubiquitin 1.2 and 2.4 kb mRNA expression. Weight loss in pancreatic cancer is associated with systemic inflammation and increased mRNA expression for ubiquitin but not uncoupling proteins in skeletal muscle. The pro-inflammatory network and ubiquitin proteasome pathway may be targets for intervention in pancreatic cancer cachexia.